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(57) A battery cell protecting case for assembling a
battery cell having a positive pole and a negative pole in
a conductive battery housing being electrically connect-
ed to one of the positive pole and the negative pole is
provided. The battery cell protecting case includes a con-
ductive supporting plate being electrically connected to
the other one of the positive pole and the negative pole
of the battery cell and a nonconductive bracket coupled
to the conductive supporting plate. The conductive sup-
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Battery cell protecting case for use in power batteries

porting plate is provided with a layer of insulative material
and an exposed portion without insulative material
formed thereon. The nonconductive bracket defines a
through slot corresponding to the exposed portion. The
exposed portion can electrically connect with the con-
ductive battery housing via the through slot due to defor-
mation of the conductive battery housing under pressure,
so as to short circuit the power battery.

.,

\\ /K;\ )

/54:‘\

v

a[] )
b

A

P
fom,

/

JE—.
L»—A :

ey

FIG 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 782 164 A1 2

Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present patent application claims the ben-
efit of Chinese Patent Application Number CN
201310090765.4, filed on March 20, 2013, the disclosure
of which is hereby incorporated herein by reference in its
entirety.

FIELD OF THE INVENTION

[0002] The presentpatent applicationgenerallyrelates
to power batteries, and more particularly, relates to a
battery cell protecting case for use in power batteries,
especially hard shell power batteries.

BACKGROUND OF THE INVENTION

[0003] With rapid development of society and en-
hancement of people’s awareness of environmental pro-
tection, rechargeable batteries are becoming more and
more popular as power sources in various kinds of equip-
ments, for instance mobile phones, electric tools, note-
book computers, electric vehicles and power stations.
The electric vehicles and the power stations usually need
a power battery with a large capacity. To improve the
safety performance in use of the rechargeable battery, a
hard shell power battery is required.

[0004] Safety performance of a power battery, such as
a lithium ion battery, used as vehicle battery plays a very
important role. At present, the main way to ensure the
safety performance of a power battery under pressure is
to install a positive electrode metal plate and a negative
electrode metal plate in the power battery. The positive
electrode metal plate and the negative electrode metal
plate are connected to each other to short circuit the pow-
erbattery when the power battery is excessively pressed.
[0005] However, metal plates will inevitably reduce the
mass energy density of the power battery, increase the
complexity of the mechanical structure of the power bat-
tery, and reduce the reliability of the power battery.
[0006] What is needed, therefore, is to provide a hard
shell power battery having desirable safety performance
which can short circuit the power battery when the power
battery is excessively pressed.

SUMMARY OF THE INVENTION

[0007] One objective of the present invention is to pro-
vide a power battery which can short circuit the power
battery under overpressure, so as to avoid safety acci-
dent in the use of the power battery.

[0008] According to one aspect of the present inven-
tion, a battery cell protecting case for assembling a bat-
tery cell having a positive pole and a negative pole in a
conductive battery housing being electrically connected
to one of the positive pole and the negative pole is pro-
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vided. The battery cell protecting case includes:

a conductive supporting plate being electrically con-
nected to the other one of the positive pole and the
negative pole of the battery cell, and the conductive
supporting plate being provided with a layer of insu-
lative material for insulatively separate the conduc-
tive supporting plate from the conductive battery
housing the and an exposed portion without insula-
tive material formed thereon; and

a nonconductive bracket coupled to the conductive
supporting plate, the nonconductive bracket having
a through slot corresponding to the exposed portion,
the exposed portion being capable of electrically
connecting with the conductive battery housing via
the through slot due to deformation of the conductive
battery housing under pressure.

[0009] According to one aspect of the present inven-
tion, an outer surface of the nonconductive bracket is 0.5
to 3.0mm higher than an outer surface of the conductive
supporting plate.

[0010] According to one aspect of the present inven-
tion, the conductive supporting plate is formed with a lay-
er of nonconductive separator, and the exposed portion
in the through slot is formed with at least one sharp pro-
trusion which can pierce the separator and contact the
deformed conductive battery housing when pressure on
the power battery is greater than a predetermined value.
[0011] According to one aspect of the present inven-
tion, the sharp protrusion is 0.1 to 1.0mm lower than the
outer surface of the nonconductive bracket.

[0012] According to one aspect of the present inven-
tion, the nonconductive bracket is formed with a cross
strip having a width of 1 to 5mm over the through slot.
[0013] According to one aspect of the present inven-
tion, the nonconductive bracket defines at least two
through slots with a blocking portion having a width of 1
to 3mm between two adjacent through slots, a cutout for
receiving the blocking portion is defined blow the blocking
portion, the blocking portion is deformed to be received
in the cutout when the pressure on the power battery is
greater than a predetermined value, thereby causing the
deformed conductive battery housing to electrically con-
nect with the exposed portion in the through slot.
[0014] According to one aspect of the present inven-
tion, the nonconductive bracket is formed with a locking
block extending into the through slot to press against the
exposed portion, the locking block is deformed when the
pressure on the power battery is greater than a prede-
termined value to release the exposed portion, thereby
causing the exposed portion to rebound up and to elec-
trically connect with the conductive battery housing.
[0015] According to one aspect of the present inven-
tion, the through slot is defined in a center of the noncon-
ductive bracket.

[0016] According to one aspect of the present inven-
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tion, the through slot has a curvature of 60 to 90 degrees
and a width of 10 to 50mm, preferably 20 to 30mm.
[0017] According to one aspect of the present inven-
tion, a hard shell power battery is provided. The hard
shell power battery includes:

a conductive battery housing;

a pair of battery cell protecting cases corporately de-
fining a receiving chamber for receiving a battery cell
positioned in the battery housing, each battery cell
protecting case comprising a conductive supporting
plate being provided with a layer of insulative mate-
rial for insulatively separate the conductive support-
ing plate from the conductive battery housing and an
exposed portion without insulative material formed
thereon and

two nonconductive brackets at two sides of the con-
ductive supporting plate, each nonconductive brack-
et defining a through slot corresponding to the ex-
posed portion of the conductive supporting plate; and

a battery cell having a positive pole and an negative
pole accommodated in the receiving chamber, one
of the positive pole and the negative pole being elec-
trically connected with the conductive supporting
plate and the other one of the positive pole and the
negative pole being electrically connected to the con-
ductive battery housing, the exposed portion being
capable of electrically contacting the conductive bat-
tery housing via the through slot due to deformation
of the conductive battery housing under pressure,
so as to short circuit the power battery.

[0018] Compared with the prior art, the hard shell pow-
er battery of the present invention does not need addi-
tional mechanical structure. When deformed under pres-
sure, the conductive battery housing can be electrically
connected to the exposed portion via the through slot
defined in the nonconductive bracket, to short circuit the
power battery and reduce the voltage of the battery cell.
Thus, safety performance of the power battery under
pressure is improved.

[0019] Other advantages and novel features will be
drawn from the following detailed description of preferred
embodiments with the attached drawings. The accom-
panying drawings, which are incorporated in and consti-
tute a part of this specification, illustrate embodiments of
the present invention and, together with a general de-
scription of the invention given above, and the detailed
description of the embodiments given below, serve to
explain the principles of the invention:

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]
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FIG. 1 is a schematic view of a battery cell protecting
case for use in a hard shell power battery according
to a first embodiment of the present invention;

FIG. 2 is an enlarged view of a through slot of the
battery cell protecting case of a circled portion A in
FIG. 1;

FIG. 3 is an enlarged view of a through slot of a bat-
tery cell protecting case according to a second em-
bodiment of the present invention;

FIG. 4 is an enlarged view of a through slot of a bat-
tery cell protecting case according to a third embod-
iment of the present invention;

FIG. 5 is an enlarged view of a through slot of a bat-
tery cell protecting case according to a fourth em-
bodiment of the present invention; and

FIG. 6 is an enlarged view of a through slot of a bat-
tery cell protecting case according to a fifth embod-
iment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0021] Generally, a hard shell power battery includes
a battery cell, a battery cell protecting case and a battery
housing. The battery cell protecting case defines a re-
ceiving chamber. The battery cell is seated in the receiv-
ing chamber of the battery cell protecting case. The bat-
tery cell protecting case coupled with the battery cell is
accommodated in the battery housing.

[0022] Referringto FIG. 1, the hard shell power battery
in accordance with a first embodiment of the present in-
vention generally includes a conductive supporting plate
10 and a nonconductive bracket 12 secured to two sides
of the conductive supporting plate 10. The conductive
supporting plate 10 and the nonconductive bracket 12
corporately define a receiving chamber for receiving the
battery cell therein.

[0023] In order to safely protect the battery cell, the
conductive supporting plate 10 of the present invention
is made from conductive material, such as copper. An
electrode (not shown), such as a positive pole, is electri-
cally connected to the cooper plate. Most of the copper
plate is covered by a separator which can insulatively
separate the conductive supporting plate 10 from the bat-
tery housing, but corners of the copper plate are not cov-
ered by the separator. The material of the separator is
PET (polyethylene terephthalate) plastic, PP (polypro-
pylene) plastic, or PE (polyethylene) plastic.

[0024] Referringto FIG. 2, a corner of the nonconduc-
tive bracket 12 connected to the conductive supporting
plate 10 defines a through slot 14 in a center thereof. The
through slot 14 has a curvature of 60 to 90 degrees and
a width of 10mm to 50 mm, preferably 20 to 30mm. Be-
cause the corners on two sides of the conductive sup-
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porting plate 10 are not covered by the separator, an
exposed portion 100 without insulative material, e.g. the
separator, formed thereon is defined. The exposed por-
tion 100 has a curvature of 60 to 90 degrees and a width
of 20 to 30mm. To prevent short circuit of the battery cell
in normal use, connection between the nonconductive
bracket 12 and the conductive supporting plate 10 is a
step type connection. An outer surface of the noncon-
ductive bracket 12 is 0.5 to 3.0mm, preferably 1.0mm,
higher than the outer surface of the conductive support-
ing plate 10. So, the height of the nonconductive bracket
12 and the curvature of the through slot 14 can insulate
the exposed portion 100 in the through slot 14 from other
parts of the battery housing in normal use. According to
one embodiment of the present invention, the noncon-
ductive bracket 12 is an integrated bracket made from
plastic material by injection molding, and the plastic ma-
terial is PP plastic.

[0025] The battery housing is made from conductive
material, such as, aluminum.

[0026] In assembly, the battery cell is received in re-
ceiving chamber of the battery cell protecting case en-
closed by the nonconductive bracket 12 and the conduc-
tive supporting plate 10. The cooper electrode of the con-
ductive supporting plate 10 is welded to a negative pole
extending from the battery cell. Then, the battery cell and
the battery cell protecting case are installed in the battery
housing to form the hard shell power battery. Lastly, the
assembled battery housing is connected to a positive
pole via a top cover.

[0027] When the hard shell power battery described
above is excessively pressed in use, the battery housing
is deformed toward the exposed portion 100 until elec-
trically contacts the exposed portion 100, the power bat-
tery occurs short circuit so as to discharge electricity and
avoid safety accident, and the safety performance of the
power battery under pressure is improved. Because the
through slots 14 are defined in each of four corners of
the battery cell protecting case to expose the exposed
portion 100, the power battery will be short circuited when
the exposed portion 100 in any one of the through slot
14 is electrically connected to the battery housing. There-
fore, the rate of short circuit of the power battery is high
when the battery housing is excessively pressed, to im-
prove the safety performance of the power battery.
[0028] The through slot 14 of the nonconductive brack-
et 12 of the present invention is located in center of the
corner of the nonconductive bracket 12 in order to make
the battery housing to easily contact the exposed portion
100 in the through slot 14 when the battery housing is
pressed. The width of the through slot 14 is about 20 to
30mm, which not only can make the battery housing con-
tact the exposed portion 100 when the battery housing
is pressed, but also can electrically insulate the battery
housing from the copper plate when the power battery is
in normal use.

[0029] Referring to FIG. 3, to improve the safety per-
formance of the power battery in normal use, in the sec-
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ond embodiment of the hard shell power battery in ac-
cordance with the present invention, a cross strip 16a is
defined on the nonconductive bracket 12a over the
through slot 14a of the nonconductive bracket 12a. The
cross strip 16ais parallel to an edge of the nonconductive
bracket 12a. A width of the cross strip 16a is in a range
from | to 5mm, so as to sufficiently insulate the battery
housing from the exposed portion 100a when the power
battery is not deformed. When the power battery is ex-
cessively pressed, the battery housing will deform and,
the battery housing breaks the cross strip 16a and elec-
trically contacts the exposed portion 100a, thereby form-
ing short circuit in the power battery.

[0030] FIG. 4 illustrates a third embodiment in accord-
ance with the present invention, difference between the
third embodiment and the first embodiment of the hard
shell power battery lies in that the nonconductive bracket
12b in the third embodiment defines two through slots
14b in each corner thereof. A width of a blocking portion
18b located between the two through slots 14b is in a
range from 1 to 3mm. The blocking portion 18b is arc-
shaped. A cutout 19b with a diameter less than 10mm is
defined below the blocking portion 18b. When a force on
the blocking portion 18b is greater than a predetermined
value, such as 1T, the blocking portion 18b is deformed
downwardly. A width of each of the two through slots 14b
isinarange from 10to40mm, a curvature of each through
slot 14b is in a range from 60 to 90 degrees. In order to
prevent the battery cell from being short circuit in normal
use, a connection between the nonconductive bracket
12b and the conductive supporting plate 10b is also a
step type connection. Outer surface of the nonconductive
bracket 12b is 0.5 mm higher than that of the conductive
supporting plate 10b. The height of the nonconductive
bracket 12b, particularly the height of the blocking portion
18b, can ensure the copper plate to be insulatively insu-
lated from other portions of the nonconductive bracket
12b. When the power battery is excessively pressed, the
battery housing will deform, the blocking portion 18b is
pressed down and deforms to be retracted in the cutout
19b, so that the deformed battery housing can contact
the exposed portion 100 and short circuit the power bat-
tery.

[0031] Referring to FIG. 5, in the fourth embodiment
of the hard shell power battery of the present invention,
a corner of the nonconductive bracket 12¢ connected to
the conductive supporting plate 10c defines a through
slot 14c in a center thereof. A curvature of the through
slot 14¢ in the corner is in a range from 60 to 90 degrees,
a width of the through slot 14c is 30mm. Connection be-
tween the nonconductive bracket 12c and the conductive
supporting plate 10c in the through slot 14c is a step type
connection, and outer surface of the nonconductive
bracket 12c is 0.5 to 3.0mm higher than that of the con-
ductive supporting plate 10c. Difference between the
fourth embodiment and the first embodiment lies in that
the corner of the conductive supporting plate 10cis wholly
covered by the insulative separator, and the conductive
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supporting plate 10c doesn’t be exposed in the through
slot 14c. However, the top surface of the conductive sup-
porting plate 10c is not arc-shaped, which is different
from the shape of the conductive supporting plate of the
first to third embodiments described above. A plurality of
sharp protrusions 20c is disposed on the cooper plate in
the through slot 14c. Each sharp protrusion 20c is 0.1 to
1.0mm less than that of an outer surface of the noncon-
ductive bracket 12c. The plurality of sharp protrusions
20c is normally covered by the separator, like other parts
of the copper plate. When the power battery is pressed,
if the pressure is less than a predetermined force, such
as 1T, the plurality of sharp protrusions 20c cannot pierce
the separator, and the battery cell insulative separates
from the battery housing. If the pressure on the battery
housing is greater than a predetermined value, such as
1T, the plurality of sharp protrusions 20c pierce the sep-
arator to contact the battery housing and further short
circuit the power battery.

[0032] Referringto FIG. 6, in the hard shell power bat-
tery of the fifth embodiment of the present invention, the
nonconductive bracket 12 defines a through slot 14d in
a center thereof. A curvature of the through slot 14d in
the corner is about 60 to 90 degrees, and a width of the
through slot 14d is 30mm. Difference between the fifth
embodiment and the first embodiment lies in that, con-
nection between the nonconductive bracket 12d and the
conductive supporting plate 10d in the through slot 14d
is also a step type connection, outer surface of the non-
conductive bracket 12d is about 0.5mm higher than that
of the conductive supporting plate 10d. The nonconduc-
tive bracket 12d forms two locking blocks 22d which ex-
tend into the through slot 14d to press against the ex-
posed portion 100. A height of each locking block 22d is
equal to that of the nonconductive bracket 12d, so that
the exposed portion 100 in the through slot 14d fully in-
sulates the exposed portion 100 from other parts of the
nonconductive bracket 12d. When the power battery is
pressed, if the pressure is less than a predetermined
force, such as 1T, the locking blocks 22d are still locked
on the exposed portion 100, and the bare battery cell is
insulated from the battery housing. However, if the pres-
sure on the battery housing is greater than the predeter-
mined value, such as | T, the locking blocks 22d deforms
to release the exposed portion 100. The exposed portion
100 rebounds up to contact the battery housing, so as to
short circuit the power battery.

[0033] It can be known as described above, the hard
shell power battery of the presentinvention does notneed
additional mechanical structure. When deformed under
pressure, the battery housing can be electrically connect-
ed to the exposed portion via the through slot defined in
the nonconductive bracket to short circuit the power bat-
tery and reduce the voltage of the battery cell. Therefore,
safety performance of the power battery under excessive
pressure is improved.

[0034] While the presentinvention has been illustrated
by the above description of the preferred embodiments
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thereof, while the preferred embodiments have been de-
scribed in considerable detail, it is not intended to restrict
or in any way to limit the scope of the appended claims
to such details. Additional advantages and modifications
within the spirit and scope of the present invention will
readily appear to those ordinary skilled in the art. Con-
sequently, the present invention is not limited to the spe-
cific details and the illustrative examples as shown and
described.

Claims

1. A battery cell protecting case for assembling a bat-
tery cell having a positive pole and a negative pole
in a conductive battery housing being electrically
connected to one of the positive pole and the nega-
tive pole, characterized in that the battery cell pro-
tecting case comprising:

aconductive supporting plate (10, 10a, 10b, 10c,
10d) being electrically connected to the other
one of the positive pole and the negative pole
ofthe battery cell, and the conductive supporting
plate (10,10a,10b,10c,10d) being provided with
a layer of insulative material and an exposed
portion (100,100a) without insulative material
formed thereon; and

a nonconductive bracket (12,12a,12b,12¢,12d)
coupled to the conductive supporting plate
(10,10a,10b,10¢c,10d), the nonconductive
bracket (12,12a,12b,12¢,12d) having a through
slot (14,14a,14b,14c,14d) corresponding to the
exposed portion (100, 100a), the exposed por-
tion (100, 100a) being capable of electrically
connecting with the conductive battery housing
via the through slot (14,14a,14b,14c,14d) due
to deformation of the conductive battery housing
under pressure.

2. The battery cell protecting case of claim 1, charac-
terized in that an outer surface of the nonconductive
bracket (12,12a,12b,12¢,12d) is about 0.5 to 3.0mm
higher than an outer surface of the conductive sup-
porting plate (10,10a,10b,10c,10d).

3. The battery cell protecting case of claim 2, charac-
terized in that the conductive supporting plate
(10,10a,10b,10c,10d) is formed with a layer of non-
conductive separator, and the exposed portion
(100,100a) in the through slot (14, 14a, 14b, 14c,
14d) is formed with at least one sharp protrusion
(20c) which can pierce the separator and contact the
deformed conductive battery housingwhen pressure
on the power battery is greater than a predetermined
value.

4. The battery cell protecting case of claim 3, charac-
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terized in that the sharp protrusion (20c) is 0.1 to
1.0mm lower than the outer surface of the noncon-
ductive bracket (12, 12a, 12b, 12¢, 12d).

The battery cell protecting case of claim 1, charac-
terized in that the nonconductive bracket (12, 12a,
12b, 12c, 12d) is formed with a cross strip (16a) hav-
ing a width of 1 to 5mm over the through slot
(14,14a,14b,14c,14d).

The battery cell protecting case of claim 1, charac-
terized in that the nonconductive bracket
(12,12a,12b,12¢,12d) defines at least two through
slots (14,14a,14b,14c,14d) with a blocking portion
(18b) having a width of 1 to 3mm between two ad-
jacent through slots (14,14a, 14b,14c,14d), a cutout
(19b) for receiving the blocking portion (18b) is de-
fined blow the blocking portion (18b), the blocking
portion (18b) is deformed to be received in the cutout
(19b) when the pressure on the power battery is
greater than a predetermined value, thereby causing
the deformed conductive battery housing to electri-
cally connect with the exposed portion (100,100a) in
the through slot (14,14a,14b,14c,14d).

The battery cell protecting case of claim 1, charac-
terized in that the nonconductive bracket (12, 12a,
12b, 12c, 12d) is formed with a locking block (22d)
extending into the through slot (14, 14a, 14b, 14c,
14d) to press against the exposed portion (100,
100a), the locking block (22d) is deformed when the
pressure on the power battery is greater than a pre-
determined value to release the exposed portion
(100, 100a), thereby causing the exposed portion
(100, 100a) to rebound up and to electrically connect
with the conductive battery housing.

The battery cell protecting case of any one of claims
| to 7, characterized in that the through slot (14,
14a, 14b, 14c, 14d) is defined in a center of the non-
conductive bracket (12, 12a, 12b, 12c, 12d).

The battery cell protecting case of any one of claims
1 to 7, characterized in that the through slot (14,
14a, 14b, 14c, 14d) has a curvature of 60 to 90 de-
grees and a width of 10 to 50mm, preferably 20 to
30mm.

10. A hard shell power battery, comprising:

a conductive battery housing;

apair of battery cell protecting cases corporately
defining a receiving chamber for receiving a bat-
tery cell positioned in the battery housing, each
battery cell protecting case comprising a con-
ductive supporting plate (14, 14a, 14b, 14c, 14d)
being provided with a layer of insulative material
and an exposed portion (100,100a) without in-
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10

sulative material formed thereon and two non-
conductive brackets (12, 12a, 12b, 12¢, 12d) at
two sides of the conductive supporting plate (10,
10a, 10b, 10c, 10d), each nonconductive brack-
et (12, 12a, 12b, 12¢, 12d) defining a through
slot (14, 14a, 14b, 14c, 14d) corresponding to
the exposed portion (100, 100a) of the conduc-
tive supporting plate (10, 10a, 10b, 10c, 10d);
and

a battery cell having a positive pole and an neg-
ative pole accommodated in the receiving cham-
ber, one of the positive pole and the negative
pole being electrically connected to the conduc-
tive supporting plate (10, 10a, 10b, 10c, 10d)
and the other one of the positive pole and the
negative pole being electrically connected to the
conductive battery housing, the exposed portion
(100, 100a) being capable of electrically con-
tacting the conductive battery housing via the
through slot (14, 14a, 14b, 14c, 14d) due to de-
formation of the conductive battery housing un-
der pressure, so as to short circuit the power
battery.
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